SAMPLES AND ANALYTICAL METHODS
Three stratigraphically equivalent drill cores that encompass the platform section of the Kuruman BIF were analyzed (AD-5, DI-1, WB-98). A detailed description of the geologic setting, stratigraphy, lithology, and geochemistry of the cores analyzed is given in Klein and Beukes (1989) and Beukes and Klein (1990) . Both carbonates (Table DR-1) and interbedded shales (Table DR-2) were analyzed for 87 Sr isotopes in the cores, and shales were additionally analyzed for Nd isotopes and REE contents (Table DR-2) .
Carbonate sampling
Sampling methods are outlined in Heimann et al. (2010) , as are details on the petrography of the samples. The 87 Sr isotope analyses were done on the washes that contained Rb and Sr from the Fe ion-exchange chemistry done by Heimann et al. (2010) . Milligram-size powders of sampled carbonates were obtained using a tungsten carbide scribe, and were split, one for C and O isotope analysis, and the other for Fe and 87 Sr isotope analysis. A detailed description of C, O, and Fe isotope analysis methods is given by Heimann et al. (2010) . Detailed microsampling of individual laminae was critical for evaluating isotopic heterogeneity on a fine scale, which, for Rb-Sr, assess Sr residence time, an independent check on expected equilibrium with seawater. Therefore, typical microsampling produced only ~ 1 mg of carbonate powder for Fe and 87 Sr analysis, which is an exceptionally small quantity as compared to most 87 Sr isotope studies of carbonates. Such small quantities were not amenable to Nd isotope or REE analysis.
Carbonate powders were totally dissolved in high molarity distilled HCl, spiked with a mixed 84 Rb tracer for determination of Rb and Sr contents by isotope dilution, followed by Fe separation. It is important to note that partial digestion approaches, such as mild treatment with acetic acid, was not possible because: 1) such approaches may compromise Fe isotope analysis (Valaas-Hyslop et al., 2008) , and 2) siderite is resistant to dissolution in acetic acid. Moreover, leaching procedures may potentially fractionate Rb/Sr ratios, and so were not employed. For 2.5 b.y.-old samples, even slight changes in Rb/Sr ratios may markedly affect the calculated initial 87 Sr/ 86 Sr ratios.
The remaining cations from the Fe ion-exchange columns underwent separation of Sr and Rb, where Sr was separated using Sr spec® resin and HNO 3 as the mobile phase. Rubidium was separated using cation exchange chromatography (BioRad AG-MP-50 100-200 mesh resin) and HCl as the mobile phase. To ensure low total procedural blanks, the Sr spec® resin was first cleaned using procedures from Charlier et al. (2006) . Average procedural blanks were 137 pg of Sr and 50 pg of Rb. Because sample size was very small (~ 0.001 g) and Sr concentrations were low (down to ~1 ppm) in the iron-rich carbonate minerals, typical analyses involved only ~ 5 ng Sr. Nevertheless, Sr blank contributions were negligible (see below).
Strontium isotope analyses of carbonates were made using a VG Instruments Sector 54 thermal ionization mass spectrometer (TIMS) in the Radiogenic Isotope Laboratory at the University of Wisconsin-Madison, using a 3-jump multi-dynamic analysis method. Strontium was loaded following the methods of Charlier et al. (2006) Because some of the samples that were analyzed had very low total Sr contents (~1 ng Sr), it is possible that some of our measured 87 Sr/ 86 Sr ratios could be affected by procedural blanks, which averaged 0.137 ng (9 total Sr procedural blanks were analyzed, and the values were 285, 60, 53, 70, 89, 55, 409, 161, and 58 pg) . On average, these blank levels are less than 1.5% of the total sample Sr content of siderite/ankerite. Rubidium total procedural blanks were 51, 17, 29, 18, 4, 192, 100, 22 , and 13 pg, which, on average, are less than 1% of the total Rb content of siderite/ankerite that was analyzed. Virtually all of the Sr procedural blank is from HCl, and we analyzed 200 ml of distilled HCl that had been evaporated under HEPA-filtered air, which produced an 87 Sr/ 86 Sr ratio of 0.7087±0.0007 (n=1, 2-SE). Using this isotopic composition, blank subtraction of the measured Sr isotope compositions of the samples does not change the measured 87 Sr/ 86 Sr ratio more than 0.00001. We therefore consider blank contributions to be negligible. Importantly, because the 87 Sr/ 86 Sr ratio of the blank is lower than that of most samples analyzed in this study, blanks cannot be an explanation for the exceptionally radiogenic Sr isotope compositions measured in the Kuruman and Gamohaan formations.
Shale sampling and isotope analysis
Core samples of shale were first cleaned with ultra-pure water and acetone and placed in an ultrasonic bath for 15 minutes to remove contaminants. Shale layers were powdered and collected using a hand-held tungsten-carbide scribe, and ~80 mg of powder was collected for each sample. Powders were spiked with a mixed 87 Yb) prior to dissolution in distilled 29M HF and 14M HNO 3 (10:1 mix), followed by evaporation, and then redissolved in concentrated HCl. We note that we did not attempt to partially dissolve the shale samples to assess the isotopic compositions of labile Rb and Sr components (Ohr et al., 1991) . The low grade of metamorphism, and accompanying phase transitions, makes it unlikely that currently leachable components would provide useful information on the labile Rb and Sr at the time of deposition. Rubidium, Sr, and the bulk REEs were separated using cation-exchange chromatography (BioRad AG 50W X 8 200-400 mesh resin) and 2.5M HCl as the mobile phase. The REE separations were made using 2-methylactic acid. Rubidium analyses of shales followed that described above, but used a different normalization ratio due to the higher quantities of Rb analyzed, relative to the carbonates. The measured 87 Rb/ 85 Rb of NIST SR-984 was 0.38248±0.00130 (n=3; 2-SD) on 3.5 $g loads of Rb. Relative to the certified Rb isotope composition of NIST SRM-984, this produces an exponential # correction factor of 0.3544, and this correction factor was applied to the measured 87 Rb/ 85 Rb ratios of the samples (Wasserburg et al., 1981) . The Rb total procedural blank for shale analysis was 51 pg, which is negligible compared to sample Rb content.
Neodymium isotope analyses were performed as NdO + using a dynamic multi-collector analysis routine with Si-gel and H 3 PO 4 , and to further enhance NdO + formation the source can pressure was increased to 3%10 -7 mbar by inletting O 2 via a gas bleed. Analyses ran 100 ratios at a 144 Nd 16 O + ion signal of 1 x 10 -11 amps, and measured data were exponentially corrected for mass fractionation using 146 Nd/ 144 Nd = 0.7219. Measurements of the UW AMES I and II and La Jolla standards yielded 143 Nd/ 144 Nd ratios of 0.512136±0.000021 (n=8, 2-SD), 0.511970±0.000017 (n=5, 2-SD), and 0.511844±0.000015 (n=6, 2-SD) respectively. Neodymium and samarium total procedural blanks were 119 pg and 245 pg respectively, which are negligible relative to samples.
Analysis of Sm and Nd contents were made by isotope dilution (ID) TIMS; Nd ID measurements were made during the full isotopic analysis noted above. Sm ID measurements were made on Ta filaments, using H 3 PO 4, and Si-gel. Typical Sm analyses had ion signals of 1x10 -12 amps and ran 50 ratios.
Elemental analysis
Each sampled lamina was examined by Heimann et al. (2010) for major-element chemistry by electron microprobe analysis (EMPA) on matching thin sections at the University of Wisconsin-Madison using a CAMECA SX51 electron microprobe with Probe for Windows software. Analyses were performed using an accelerating voltage of 15 kV and a Faraday cup current of 6 nA. Mineralogy of the carbonate laminae was determined by petrographic analysis, scanning electron microscope (SEM), back-scattered electron imaging (BSE), and energy dispersive spectrometry (EDS) using a Hitachi S03400 variable pressure SEM at the Department of Geoscience, University of Wisconsin-Madison. Using EMPA, carbonates were analyzed for Fe, Mg, Ca, and Mn contents, and CO 3 was calculated by difference, where 0.333 atoms of C were assigned per one oxygen atom, as calculated by charge balance. In addition, Si and Al were analyzed to assess the presence of quartz or phyllosilicates coexisting with carbonates. Analyses that contained SiO 2 or Al 2 O 3 contents >0.3 wt. %, effectively the detection limits of these elements by EMPA, identified carbonate that was not sampled for C, O, Fe, and Sr isotope analysis. Furthermore, carbonate bands that produced EMPA element totals <99% or >101% were not used, because such analyses could indicate the presence of non-carbonate minerals; using the CO 3 calculation noted above, no samples were taken if EMPA totals were outside 100±1%.
Error reporting
We assume a constant 0.5% error in the Rb/Sr ratio, which is based largely on the error in the measured 87 
Mineralogy and Petrology
Mineralogic and petrologic characterization of the sampled laminations was done to correlate possible relations between mineralogy and isotopic composition. The sampled BIF laminations contained siderite (FeCO 3 ) and ankerite ([Ca,Fe,Mg]CO 3 ) in varying proportions (Heimann et al., 2010) , and bulk carbonate compositions of the material dissolved were calculated using mineral compositions determined by EMPA and the relative proportions of minerals determined by image analysis. Minor hematite inclusions are found in some siderite/ankerite grains, but these do not affect the Rb and Sr budgets. Siderite is typically ~5 $m in size, whereas ankerite is typically coarser grained at ~30 $m size. Ankerite grains often contain siderite inclusions, indicating siderite formed before ankerite. Both siderite and ankerite show no petrographic evidence of extensive post-lification recrystallization or alteration. A detailed description of sampled laminae, as well as major element compositions, is given in Heimann et al. (2010) . In this paper we follow the conventions used by Heimann et al. (2010) in classifying these mixed carbonate compositions, where the term siderite is used if the majority of the carbonate is Fe rich and Ca and Mg poor, ankerite is used if the majority of the carbonate is a Ca-and Fe-rich carbonate, and calcite/dolomite is used if the majority of the carbonate is a Ca or Ca-Mg carbonate. (Tables DR-1 and DR-2) are noted at appropriate depths, where "C" prefix indicates carbonate sample, and "S" prefix indicates shale sample. "*" notes carbonate sampled within a shale layer. Upper image shows sample that is dominated by siderite (Sid). Lower image illustrates sample that contains early siderite and later ankerite (Ank). Siderite is fine-grained and is interpreted to be an early phase in all samples based on distribution parallel to bedding, including organic matter (OM) and chert layers, and the lack of coarse-grained textures or cross-cutting veins that would indicate later recrystallization. Ankerite may also occur as an early phase, but may also occur as isolated, coarser-grained components, and ankerite may replace siderite laminations; these features are indicative of very early diagenetic changes prior to lithification. Importantly, the isotopic compositions of ankerite and siderite in this study overlap, indicating that they broadly record similar isotopic components. In no case is there petrographic evidence for pervasive, regional mineralization or recrystallization significantly after lithification. 
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